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Advancing Asset Management in Your Utility:
A “Hands-on” Approach

“An invasion of armies can be resisted, 
but not an idea whose time has come.”

Victor Hugo
Les Miserables

Hosted, funded and developed by:

Missouri 
Department of Natural Resources

USEPA 
Office of Wastewater Management

PARSONS / GHD
Asset Management Center (PAMC)

PARSONS / GHD
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AGENDA
Day 1

• Welcome, Introductions & Housekeeping Details 
• Background And Context
• Overview Of Fundamental Concepts & Core Practices 
• The “Storyline”: Tom’s Really Bad Day
• Core Question 1: What Do I Have? Where Is It? What Condition Is It In?
• Core Question 2: What Is My Required “Sustainable” Level Of Service?
• Core Question 3: Which Assets Are Critical To Sustained Performance?
• Core Question 4: What Are My Minimum “Life-cycle-cost Strategies?
• Core Question 5: What Is My Required “Annuity Funding Level?
• Discussion/Q & A; Review of Self-audit

Day 2
• Summary of Day 1; Outline of Day 2
• Case Study 1: Deploying An AAM Program
• Case Study 2: Developing And Funding A Lowest Life-cycle-cost CIP
• Case Study 3: Meeting The IT Challenge – Toward An Enterprise Asset 

Management System (EAMS)
• Summary, Addressing Your Questions, Comments, Self-audit
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AGENDA
Day 2

• Summary of Day 1; Outline of Day 2
• Case Study 1: Deploying An AAM Program
• Case Study 2: Developing And Funding A Lowest Life-cycle-

cost CIP
• Lunch
• Case Study 3: Meeting The IT Challenge – Toward An 

Enterprise Asset Management System (EAMS)
• Summary, Addressing Your Questions, Comments, Self-audit
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Typical Deployment Work Plan

Management Interviews

Data Review / Systems

Structured Interviews

Findings Report Preparation

Project  Management Plan & Kickoff Meeting

Planning Sessions

Organizational Assessment

Data Review

Structured Interviews

Findings Report Preparation

Info Technology Systems Assessment

= Agency Review/Decision

Organizational & IT Findings Workshop
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Gap Identification

Benchmark Analysis

Candidate Best Practices Targets

Premium Value Chain Analysis

Prelim Benefit / Cost Analysis

Candidate Best Appropriate Targets

Gap/Needs Analysis Plan Development

Adoption of TEAM Plan

Enterprise AM Plan Development

Business Case Analysis

Target Setting & Gap Analysis Workshop & Mtgs

Best Practices Gap Analysis

= Agency Review/Decision

Typical Deployment Work Plan
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Coordination with Staff

Supplemental Resources Coordination

Continuing Skills Transfer

Monitoring of Implementation Progress

Coordination with Service Providers

Typical Deployment Work Plan
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Parallel Processing Implementation Approach
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Collaboration Ensures Your Success

OCSD target-setting workshops“These have been the best two days 
of my working life.”

Gary Streed, OCSD Finance Director

Aug 2002
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Inadequate

Resourcing Options

Staff 
Availability

Adequate

Proceed

Extend Timelines

Introduce Contractors -

To do 
Staff Jobs
To do 
Staff Jobs

To do lower level jobs & 
allow promotion to 
higher duties

To do lower level jobs & 
allow promotion to 
higher duties
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Case Study in Developing and Deploying an 
AAM Program for a Large Utility

Orange County 
Sanitation District, 
Orange County, 
California
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AGENDA
Day 2

• Summary of Day 1; Outline of Day 2
• Case Study 1: Deploying An AAM Program
• Case Study 2: Developing And Funding A Lowest Life-cycle-

cost CIP
• Lunch
• Case Study 3: Meeting The IT Challenge – Toward An 

Enterprise Asset Management System (EAMS)
• Summary, Addressing Your Questions, Comments, Self-audit
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OCSD CIP Review

• Pilot project – 15 selected from 190 CIP projects
• Collections to treatment plant projects
• Compared current OCSD practices to AM best 

practices
• Purpose – show insight to better ways to select 

projects and build CIP
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CIP Review (cont)

• Projects audited
– Quality of processes and practices
– Quality of data

• Confidence level generated for each project
• Identified weaknesses in projects
• Showed where future improvements could be 

made
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Quality Assessment

No. Quality Element Process 
Effectiveness

Data 
Quality

Element 
Quality 
Rating

Primary 
Quality 

Weightings

Project 
Confidence 

Level
1 Existing Standards of Service 84% 84% 84% 4% 3.4
2 Knowledge of Existing Assets / Portfolio 63% 56% 59% 12% 7.8
3 Current Demands 78% 78% 78% 8% 6.3
4 Future Demands / Changes in LOS 85% 85% 85% 10% 8.5
5 Prediction of Failure Mode 77% 77% 77% 2% 1.5
6 Timing of Capacity Failure 78% 78% 78% 8% 6.2
7 Consequence of Capacity Failure 58% 53% 55% 20% 11.0
8 Quality of proposed Maintenance Program 58% 53% 56% 2% 1.1
9 Appropriateness of  Oper. & Maintce. Costs 75% 75% 75% 2% 1.5

10 Appropriateness of Capital Solution Adopted 79% 79% 79% 15% 11.8
11 Assessment 0f Capital Cost Estimates 85% 85% 85% 7% 6.0
12 Assessment of Benefits 72% 72% 72% 5% 3.6
13 Appropriateness of Economic Evaluation Processes 70% 70% 70% 5% 3.5

TOTALS 100% 72
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Weighted Gap Improvements

0% 2% 4% 6% 8% 10% 12% 14%

Existing Standards of Service

Knowledge of Existing Asset / Facility

Current Demands

Future Demands / Reliability

Prediction of Reliability / Renewal Failure
Mode

Timing of Reliability/ Renewal Failure

Consequence of Reliability / Renewal
Failure

Quality of proposed Maintenance Program 

Appropriateness of  Recurrent Budgets

Appropriateness of Renewal Solution
Adopted

Assessment of capital cost estimates

Assessment of Benefits (Risk Reduction)

Appropriateness of Economic Evaluation
Processes

Q
ua

lit
y 

El
em

en
t

Weighted Gap
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CIP Recommendations

• Better “business case” for projects – “Triple 
Bottom Line” (financial, social, economic impact)

• Clearer understanding :
– How project affects business risk
– FMECA and timing of projects
– Life cycle costs

• More programmatic view of how projects interact

FMECA – Failure mode, effects and criticality analysis
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CIP Evaluation Stages
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Recall:
60% to 85% of all Life-Cycle Costs are 
“Locked-In” When Decisions are Made 

on…
Project Identification

Strategic CIP Planning
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Setting the Scene 

• Now we have the Asset Management 
Improvement Program running. 

• But it will still be sometime before we can get 
good data …

• So what can we do now to improve our situation? 
• We can start to review and optimize our spending 

and commence to identify the “lowest life cycle 
cost” CIP ….
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Key Strategies  

1. Start your first Asset Management Plan. Build 
your first system-wide – a “full portfolio” funding 
model…

2. Then – optimize  the investments we are 
making now – Use advanced AM techniques to 
validate and approve your CIP projects & 
programs.
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Asset Management Plans
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Implementation Priority

Priority order

1    Assets with a high probability or 
history of failure (reliability).

2    Assets with a high business risk 
cost (consequence).

3    Assets where rehabilitation 
intervention is beneficial.

4    Assets where more appropriate 
maintenance is beneficial (eg. with 
high unplanned maintenance).

Benefit Based Priorities

CONDITION

Do Nothing

Maintain

Rehabilitate

Replace

TIME

Decay Curve 4

3

2

1

Probability of Failure
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The Benefits of an Asset 
Management Plan (AMP)

• Creates linkage between the service level expectations and the 
asset needs in order to sustain that service.

• Constitutes a consolidated statement of current policies, 
strategies and programs adopted for the ongoing provision of 
these services.

• Projects an understanding of the present and future demands on 
the assets.

• Presents a current estimate of the long term financial 
commitments necessary to maintain both the assets and the 
services they provide.

• Depicts a current evaluation of business risks associated with the 
failure of the assets.
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• A summary of appropriate strategies to address 
issues in relation to both the shorter term operations 
and maintenance and the longer term strategic 
planning of the assets

• An information source capable of spanning 
organizational changes and the transfer of 
responsibilities between successive asset managers

• An ideal tool for the administration of contracts in 
relation to operations, maintenance and renewals

The Benefits of an AMP

AMP – Asset Management Plan



25
PARSONS / GHD

• Is a link between business objectives and asset 
management outputs

• Can model future costs and asset performance with 
respect to service delivery 

• Can identify future work and staffing needs.

The Benefits Of An AMP

AMP – Asset Management Plan



PARSONS / GHD

Know the physical & functional characteristics
of your assets

Determine their current condition & performance
on these assets & the systems or facilities of

which they form part

Determine an acceptable standard or level of
service based on business objectives and 

customer needs

Determine their likely failure modes and the
probable time of failure:

capacity, reliability , obsolescence, level of service, structural integrity, cost

Functional Process For Life-cycle 
Asset Management
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Determine the optimal treatment option (ORDM) to
overcome the failure mode based on benefit costs

judged against organisational needs & risks

Include this work in future asset
management plan (AMP)

Review business capability of executing plan

Rationalise plan on risk / needs basis to match
available budget (business plan)

RETURN TO START
(do not pass go, do not collect $200)

Functional Process For Life-cycle 
Asset Management (cont’d)
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AMP - Typical Table Of Contents
• Introduction And Purpose Of Plan
• Structure And Roles With Respect To Asset Management
• Description Of Assets
• Levels Of Service And Performance Measurements
• Options Analysis For Non Performing Assets
• Financial Forecast And Assessment Of Ability To Fund
• Rationalisation Of Work To Fit Within Available Budget
• Future Improvements Required To Data, Processes Etc

AMP – Asset Management Plan
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Asset Management 
Plans

Asset Management
Plans

-

Asset Management Plans 

Predicted Levels 
of Service

Predicted Levels 
of Service

Predicted Cost 
of Service

Predicted Cost 
of Service
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Steps In Total Asset Management Planning
Identify Current Levels of Service1

Assess Existing Assets:
• Physical Details
• Condition
• Performance
• Capacity (Current / Ultimate)

2

Predict Demand: 
• Capacity / Demands
• Levels of Service 
• Performance / Risk

3

Predict Mode of Failure
• Capacity (Due to Growth)
• Performance / Reliability
• Condition (Age) Integrity
• Cost of Service

4

Examine All Feasible Treatment Alternatives:
New Assets / Renewal / Growth / Efficiency

Improved levels of service 
Determine all Technical / Financial Options

5
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Assess Impact On Cost Of Service For All Options

Ask: Are Customers 
Willing to Pay?

No Yes

Review program options (reduce cost)
• Reduce levels of service
• Dispose of under-utilized and under-performing assets
• Manage demand for service (pricing, regulation)
• Alter maintenance or operations
• Increase other income sources (grant funds, etc)
• Accept higher residual risk
• Rationalize project work in order of risk

6

7

9
8

Execute

Steps In Total Asset Management Planning (Cont’d)
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CIP Evaluation Stages
Source Period (Years) Quality Rating

AMPAMP 16- 25 60%

AMPAMP

10 Yr CIP10 Yr CIP

5 Yr CIP5 Yr CIP

Investment
Approved

Investment
Approved

11- 15

6 - 10

2 - 5

1

70%

80%

85%

90%
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What Should Go in the Funding Model?

5 10

95% 90% 85%
70%

72

28

58
46

3438Ca
pe

x 
Va

lu
e

CLR’s

Years
25

41

CLR – Confidence Level Rating
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Funding the R & D - the Analysis

55 1010 1515 2020 2525 YrsYrs00

Set budgets for each 
CLR improvement

90%90% 85%85% 75%75% 65%65% 50%50%

CLR – Confidence Level Rating
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Filtering The Project For Review

Basic 
Level 1 

CLR
Secondary

Level 2 
BRE 

Advanced
Level 3
LCCA 

Filter

Filter

Full 
Business 

Case Filter

196 Total 

120 Total 

Say 40 Total 

Say 15 Total 

Say 5 Total 

All 2004 thru 2009 
Projects

CLR – Confidence Level Rating
BRE – Business Risk Exposure
LCCA – Life-Cycle Cost Analysis
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Role of the AM Plan

16c.4

Overall Business PlanOverall Business Plan

Customer Service Plan

Marketing Plan

Resource Management Plan

Long Term Financial Plan

Pricing Plan / Regulation ?

Asset Management PlanAsset Management Plan Key Outputs:
• Costs

• Performance
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CIP (CAPEX) Validation  
AM Review 
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Interim Capex Review 
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Capex Review – Sample Results
Overall Confidence Level or QR  
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Capex Review – Sample Results
Overall QE’s – Balanced Scorecards 

…
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Capex Review Sample Results
Weighted Gap – Primary Gaps 
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Quality Elements To Be Considered

1. Current Standards of Service
2. Knowledge of Existing Assets
3. Current Asset Demand/Utilisation
4. Projected Future Demand/Performance 

Expectations
5. Predicted Modes of Service Delivery 

Failure
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Quality Elements (Cont)

6. Timing/Probability of Failure
7. Consequence of failure to Business

8. Accuracy of Predicted Operational Costs

9. Accuracy of Predicted Maintenance Costs

10. Appropriateness of Renewal Options
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11. Accuracy of Cost Estimates
12. Appropriateness of Renewal Economic 

Evaluations
13. Relationship Between Plan and Customer 

Acceptance
14.  Ability to Modify Plan to Suit Available 

Resources
15.  Appropriateness of Plan Action Links to 

Corporate Goals

Quality Elements (Cont)
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Quality Element Process 
Effectiveness

Data 
Quality

Element 
Rating

Benefits 
Weight

TAMP 
Conf.Level

1 Existing Standards of Service 95% 95% 95% 4 3.8
2 Knowledge of Assets 80% 80% 80% 12 9.6
3 Current Demands 100% 98% 99% 4 4.0
4 Future Demands /LOS 90% 80% 85% 12 10.2
5 Prediction of Failure Mode 85% 80% 83% 8 6.6
6 Timing of Failure 85% 70% 78% 6 4.7
7 Consequence of Failure 75% 60% 68% 10 6.8
8 Quality of proposed Maintenance Program 75% 60% 68% 15 10.1
9 Appropriateness of  Oper. & Maint. Costs 95% 85% 90% 6 5.4

10 Appropriateness of Renewal Options 80% 80% 80% 4 3.2
11 Appropriateness of New Asset Options 95% 85% 90% 4 3.6
12 Appropriateness of Capital Evaluation Processes 80% 80% 80% 6 4.8
13 Plan & Customer Expectations 85% 85% 85% 5 4.3
14 Ability to Modify Plan 75% 80% 78% 2 1.6
15 Links to Business Goals 85% 80% 83% 2 1.7

TOTALS 100% 80.1

WOMBAT CITY COUNCIL

Varies for Each 
Business

AMP - Overall Confidence Levels
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Asset Expenditure
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Rates with Time
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The Key Products / Outputs

Asset
Management
Plans

Asset
Management
Plans

Business
Plans
Business
Plans

Long Term
Funding
Plans

Long Term
Funding
Plans

Customer
Community
Consultation

Customer
Community
Consultation

Feedback / Revision 

Amend / Revise  
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Key Benefits of Advanced CIP Validation Key Benefits of Advanced CIP Validation 
Defer capital works

Meet operating 
requirements 

Reduce scope or 
size of works

Reduce operations 

Reduce unjustified 
redundancy 

Reduce maintenance 

Key 
Benefits
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Exercise Number 8

Using the information you have heard in this 
session , what are the steps you would 
recommend to Tom to get the program spread 
over the whole of the Agency? 

Break into your groups and develop a list of what 
you would recommend ..

One group will be asked to present to the 
participants .. 
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Key Lessons Learned

Complete a similar process for all your assets.
Do it with the best data you have.
Construct your first AM plan following this process.
Build the Capital Improvement Plan. 
Add allowances for O&M. 
Build your initial funding plan. 
Understand its impact on your rates.
Decide on a strategy to sell / market the needs.
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Take Home Messages 

• Start your asset management plans as soon as 
possible…

• Don’t wait .. Get started now .. 
• Don’t worry about quality ( confidence level) but 

just keep going 
• Understand the biggest weaknesses 
• Improve those next year ..
• Follow the continuous improvement proposition..
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AGENDA
Day 2

• Summary of Day 1; Outline of Day 2
• Case Study 1: Deploying An AAM Program
• Case Study 2: Developing And Funding A Lowest Life-cycle-

cost CIP
• Lunch
• Case Study 3: Meeting The IT Challenge – Toward An 

Enterprise Asset Management System (EAMS)
• Summary, Addressing Your Questions, Comments, Self-audit
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AGENDA
Day 2

• Summary of Day 1; Outline of Day 2
• Case Study 1: Deploying An AAM Program
• Case Study 2: Developing And Funding A Lowest Life-cycle-

cost CIP
• Lunch
• Case Study 3: Meeting The IT Challenge – Toward An 

Enterprise Asset Management System (EAMS)
• Summary, Addressing Your Questions, Comments, Self-audit
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IT Systems – 4 Core EAMS Components

Robust Enterprise Asset Management System –
Enterprise-Wide EAM Functionality

4. Knowledge Management

1. Data Standards/Asset Hierarchy

FAILURE 
PLANS

SPECIALIST
A.A.M 

SYSTEM
MODULES
(Life Cycle)

PERFORMANCE
MONITORING

CUSTOMER
CALL CENTRE

DESIGN
FUNCTIONS

CAD

MOBILE 
COMPUTING 

RCM 
ANALYST

PROPERTY &
CUSTOMER
RECORDS

FINANCE SYSTEM
General Ledger etc.

OPERATIONS
SCADA TELEMETRY

SYSTEM

MAPPING
SYSTEM

ASSET REGISTER
(CORPORATE)

MAINTENANCE
MANAGEMENT

DIRECT LINKS
INDIRECT LINKS

SPECIALIST LIFE CYCLE
AM  APPLICATIONS

KEY ASSET MANAGEMENT
APPLICATIONS
KEY ASSET MANAGEMENT
APPLICATIONS

SECONDARY A.A.M.
APPLICATIONS

KNOWLEDGE
MANAGEMENT 

SYSTEM

OPERATIONS
MANUALS

COMPLAINTS

WORKS
MANAGEMENT

EDS

3. Architecture/Integration of Tools

2. Work Processes/”Best Practices”
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• “We monitor the condition, performance, 
utilization, and costs of assets down to the 
Managed Maintenance Item component level 
(as justified) and aggregate this data up to 
give outputs of cost and performance at:
– asset 
– facility 
– sub system  or 
– full system / program level” 

A Vision of IT Best Practice – The 
Starting Point
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FACILITIES

PARENT ASSET

ASSET

CHILD ASSET

FACILITIES

PARENT ASSET

ASSET

CHILD ASSET

FACILITY

ASSET

CHILD ASSET

CHILD ASSET

PARENT ASSET

ASSET

CHILD ASSET

CHILD ASSET

PARENT ASSET

FACILITY

ASSET

CHILD ASSET

CHILD ASSET

ASSET

CHILD ASSET

CHILD ASSET

PARENT ASSETPARENT ASSET

ASSET

CHILD ASSET

CHILD ASSET

ASSET

CHILD ASSET

CHILD ASSET

PARENT ASSETPARENT ASSET

1. Data Standards and Asset Hierarchy

An agency’s data standards are the backbone of its management 
capabilities:

if we don’t know what we have, where it is, and what condition it is in, 
we can’t  really be managing it.
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1. Data Standards and Asset Hierarchy
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1. Data Standards and Asset Hierarchy
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Data Collection Data Collection –– Levels of Detail Levels of Detail 

METHODS

OFFICE BASED

VISUAL CHECK

MANUAL
MEASURMENT

ADVANCED
MEASURMENTS

SOPHISTICATED
TECHNIQUES

LEVELS
OF

DETAIL

ACCURACY

LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4

LOW    MED    HIGH LOW    MED    HIGH LOW    MED    HIGH LOW    MED    HIGH

% OF EACH

45% 50% 55% 60%

LOCATION ONLY
FIXTURE COUNT

LOCATION ONLY

FIXTURE COUNT

FEATURE DETAILS

LOCATION ONLY

FIXTURE COUNT

FEATURE DETAILS

FULL DETAILS

LOCATION ONLY
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Facility Strategy (confidence)

MMI component 

Confidence at higher system levels is determined by 
MMI component accuracy.

Program Strategy (confidence)

System Strategy (confidence)

Asset Strategy (confidence)

Rolling up Confidence 
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2. Work Processes + “Best Practices”

X

X
Who? 
What? 
When?
“Best 

Practice” 
work 

processes 
should drive 

system 
functionality

Treatment

X

X

X

X

Collection/Conveyance

Office Distribution



PARSONS / GHD
4F.16

2. Work Processes + “Best Practices”
SSewer Failure Event Treesewer Failure Event Trees

TYPICAL

TYPICAL

TYPICAL

TYPICAL

ACTIO
N IN

 Y
R 1

ACTION IN
 YR 2

ACTION IN
 YR 3

ACTI
ON IN

 Y
R 4

DO NOTHING PF(t)

PE1(t)

PE2(t)

PE3(t)

PE4(t)

PE5(t)

PE6(t)

PE7(t)

PE8(t)

PE9(t)

AC
TI

ON
 IN

 Y
R 

N

FAILURE
EVENT

EVENT TYPE
DISTRIBUTION

PF(t):  Prob of Failure occurring in year (t)
PE1(t): Prob of particular event occurring in year (t)

blockages

joint fracture

void creation

joint
displacement

void piping

minor pipe
collapse

void collapse

full pipe
collapse

CONSEQUENCES      COSTS

1. traffic disruptions
2. overflows to Lake 

Monger
3. property damage
4. personal injury / loss

of life
5. repair cost
6. increased operation

costs (I/I)
7. environmental impact
8. customer impact

(level of service)
9. community impact

(public relations)
10.others

CONSEQUENCES      COSTS

1. traffic disruptions
2. overflows to Lake 

Monger
3. property damage
4. personal injury / loss

of life
5. repair cost
6. increased operation

costs (I/I)
7. environmental impact
8. customer impact

(level of service)
9. community impact

(public relations)
10.others

(TYPICAL)

CONSEQUENCES

(TYPICAL)

(TYPICAL)

(TYPICAL)

Σ PE(t) = 1 for year t
(Repeat for t=1 to t=T
where T is total no. of years of analysis)

(R
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t f
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to

 t=
T
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2. Work Processes + “Best Practices”
Renewals – Decision “Data Map”

ASSET REGISTERASSET REGISTER

RISK ASSESSMENT  
MODULE

CONSEQUENCES OF   
FAILURE (COSTS)

PROBABILITY OF 
FAILURE

RISK COST $

RISK ASSESSMENT  
MODULE

CONSEQUENCES OF   
FAILURE (COSTS)

PROBABILITY OF 
FAILURE

RISK COST $

AUTOMATIC
OPERATING SYSTEM

SCADA etc

AUTOMATIC
OPERATING SYSTEM

SCADA etc

MAINTENANCE
MANAGEMENT SYSTEM

CONDITION
MONITORING
(PREDICTIVE)

PLANNED
MAINTENANCE

UNPLANNED
MAINTENANCE

MAINTENANCE
MANAGEMENT SYSTEM

CONDITION
MONITORING
(PREDICTIVE)

PLANNED
MAINTENANCE

UNPLANNED
MAINTENANCE

RENEWAL MODULE 

TREATMENT
OPTIONS &  COSTS

RENEWAL MODULE 

TREATMENT
OPTIONS &  COSTS

9

5

4

3

DECAY MODULE
STRATEGIC ASSET
PLANNING SYSTEM

FINANCE OR AM  SYSTEM

MAINTENANCE COSTS

OPERATING
MAINTENANCE COSTS

DEPRECIATION / VALUE

FINANCE OR AM  SYSTEM

MAINTENANCE COSTS

OPERATING
MAINTENANCE COSTS

DEPRECIATION / VALUE

8

6

5

9

10

2

1
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Mapping the Work Process
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Risk 
Management -
Definable Decay 
Curves
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Risk Management -
Definable 
Probability of 
Failure Curves
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Risk Management - Multi-Trial Risk Analysis
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Option 1

Option 2
Option 3

Do Nothing

Maintenance

Rehabilitation

Replace

Risk Management - Multi-Trial Risk Analysis
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NOI/Cash Generation Projections
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Alternative Funding Scenarios

$8.6
$16.5

$9.4
$17.9

$47.8

$15.4

Annual 
Debt 

Service
(millions)

Current 201/203 available cash 
balances pay for current 203 
projects for all scenarios

$193.5$215.01. No rate 
increase

3 years of interest only; meets 
“bottom line” capacity 
requirements and commitments

$207.0$230.04. “Just in time” 
capacity, 
obligations

3 years of interest only$225.0$250.03. Staged Debt 
Service

30 to 35% immediate rate 
increase

$601.5$668.42. Fund all $600 
million initially

NotesNet Bond 
Proceeds
(millions)

Gross Bond 
Amount

(millions)

Scenario

Bond assumptions: 20 year term, semi-annual payments, 3.75% rate, 10% cost-to-issue, initial payment 
in June 2004
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Cash Impact By Scenario
Available NOI to Fund CIP

50

40

30

20

10

0

10

20

30

40

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

Year

M
ill

io
n 

D
ol

la
rs

 

No Rate Increase

Full $600 Million CIP

Staged Debt Service

Without CIP
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Knowledge Management

Decision-Making

CMMS    EAM

Valuation/Costing

RCM/Failure/Risk Analysis
Facilities

P
rivate Industry

S
LG

T
ransportation

S
chools

U
tilities

3. Architecture/Integration of Tools
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Core AMIS Package
AssetLife

FEMCA

Costing/Valuation

Risk

Administration

Security & Audit

Reporting

Remote Interface

Asset Register/
Hierarchy 

3. Architecture/Integration of Tools
Existing 

Applications Most 
agencies 

find it 
much 

more cost-
effective to 

build on 
existing 

platforms, 
step-by-

step.

CMMS

GIS

Financial 
System

SCADA

In
te

rf
ac

es

“Plug-ins” 

Optimized Renewals 

Life Cycle Planning

ODRC Valuation

“CapEx”

Customer Services

Future Components

Decision Making

Works/Contract 

Component

Management
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Plug-In Applications May Be Relatively 
Inexpensive – AWWA’s “Plant Manager”
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Plug-In Applications May Be Relatively 
Inexpensive – AWWA’s “Kanew”
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Idealized Model of Integrated Functionality

FAILURE 
PLANS

SPECIALIST
A.A.M 

SYSTEM
MODULES
(Life Cycle)

PERFORMANCE
MONITORING

CUSTOMER
CALL CENTRE

DESIGN
FUNCTIONS

CAD

MOBILE 
COMPUTING 

RCM 
ANALYST

PROPERTY &
CUSTOMER
RECORDS

FINANCE SYSTEM
General Ledger etc.

OPERATIONS
SCADA TELEMETRY

SYSTEM

MAPPING
SYSTEM

ASSET REGISTER
(CORPORATE)

MAINTENANCE
MANAGEMENT

DIRECT LINKS
INDIRECT LINKS

SPECIALIST LIFE CYCLE
AM  APPLICATIONS

KEY ASSET MANAGEMENT
APPLICATIONS
KEY ASSET MANAGEMENT
APPLICATIONS

SECONDARY A.A.M.
APPLICATIONS

KNOWLEDGE
MANAGEMENT 

SYSTEM

OPERATIONS
MANUALS

COMPLAINTS

WORKS
MANAGEMENT

EDS



80
PARSONS / GHD

TERTIARY LIFE CYCLE
AAM  APPLICATIONS
KEY PRIMARY AAM.
APPLICATIONS

DIRECT LINKS
INDIRECT LINKS

SECONDARY A.A.M.
APPLICATIONS

LINKED TO 
MAINTENANCE 
MANAGEMENT

SPECIAL
ATTRIBUTES

ASSET 
CONDITION

FAILURE 
PREDICTION

MODELS

RISK
ASSESSMENT

TREATMENT / 
OPTIONS

AND COSTS

OPTIMISED RENEWAL
DECISION MAKING

RENEWAL WORK 
PLAN (TAMP)

BUDGET
RATIONALISATION

CONDITION
(MORTAL LIFE)

QUALITY 
PERFORMANCE

ISSUES

COST
(RETURN))

CAPACITY / 
MODEL

(NETWORKS)

DEMAND
MODELS

PROJECT
MANAGEMENT

LONG TERM
STRATEGY TAMP

WORK/RESOURCE
MANAGEMENT

INVENTORY 
/SPARES

CONTROL

PURCHASING

BUSINESS
PLAN

AG
R

EE
D

C
AP

EXNEW/GROWTH
ASSET (TAMP)

SUSTAINABLE
ASSET 

MANAGEMENT
PLAN

CORPORATE
TACTICAL 
PLANNING 

MODEL

STORES
OPTIMISATION

LEVELS of 
SERVICE

PERFORMANCE
MONITORING 

SYSTEMS

Idealized Model of Integrated Functionality



PARSONS / GHD

Dataflow Diagrams – Work Process + Data 
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The System Design/Integration Process

Customer Needs 
Identified

Business Needs 
Defined

Development of Business 
Processes

Definition of IT Systems and 
Infrastructure Requirements

Development of Organizational
and Staff Requirements

Implementation/
Transition Plans

Procurement
Management
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4. Knowledge Management

Bedding down 
EAM work 

processes in 
the 

organization is 
critical to 

sustaining long 
term 

improvements
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4. Knowledge Management



85
PARSONS / GHD

G
A

M
S

 I
N

 A
 “

M
A

N
A

G
IN

G
 F

O
R

 
O

U
T

C
O

M
E

S
” 

E
N

V
IR

O
N

M
E

N
T

Figure 1



86
PARSONS / GHD

T
H

E
 G

A
M

S
 A

S
S

E
T

 
M

A
N

A
G

E
M

E
N

T
 

FR
A

M
E

W
O

R
K

Figure 2



87
PARSONS / GHD

G
A

M
S

 P
E

R
FO

R
M

A
N

C
E

 
M

A
N

A
G

E
M

E
N

T
 F

R
A

M
E

W
O

R
K

Figure 3



88
PARSONS / GHD

4. Knowledge Management
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Asset Record View

The Role of the “Data View”
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The Role of the “Data View”
Map View
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The Role of the “Data View”
Performance View
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The Role of the “Data View”

“Process” View
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The Role of the “Data View”

“KPI” View
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Navigation by 
Images

• Click on the 
hotlinks to drill 
in.

• Icons (blinking) 
show highest 
alarm on each 
hotlinked asset

• Easy to 
use/understand
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Navigation by 
Images

• Down one level 
at the Screening 
Center

• More hotlinks to 
child assets

• Blinking icons for 
assets in alarm 
condition
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Navigation by 
Images

• One more level 
down

• Number of levels 
not restricted

• Key indicator 
dashboard on 
critical assets

• Blinking icons 
show severity, 
words show 
condition

• Interactive links 
(right mouse 
click)
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Friendly Work Process Interface



98
PARSONS / GHD

Friendly Work Process Interface
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Asset Data Collection Interfaces

Ivara 

Asset 

Indicators

Checksheets 
on Handheld

devices 
 

Standard Ivara 
UI 

• Windows 
• WebAcc   
 

Ivara 
Online Data 
Collection 
Interface 

(ODC) 

Manual 
collection 
Manual 
collection 

Automatic 
Collection

 
 
 
 
 
 

Plant  
Information 

Online 
Systems 
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Information

Data

Knowledge

Wisdom

An AAM Program Is All 
About Knowledge Management
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• Decision points
– “Opex” & “Capex”
– Optimal Renewal 
– Annuity renewal funding

• Strategic versus 
Tactical Levels

O
pt

io
n 

1

O
pt

io
n 

2

O
pt

io
n 

3

O
pt

io
n 

4

O
pt

io
n 

5

20
02

 T
od

ay

20
05

20
15

20
25

20
30

20
35

Treatment options M M RH RP RP
Direct Cost 270 72 360 610 630

Indirect Cost 0 10 20 40 130
Benefit 200 75 480 780 320

Option Ranking 4 3 1 2 5

Decay Curve

Catastrophic Failure

100% Level of Service 

Minimum Level of Service

Benefit/Cost Ratio 0.7 0.9 1.3 1.2 0.42

Poor

Fair

Good

Poor

Fair

Good

Backlog Funding Model

-20

-10

0

10

20

30

40

50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Renewal Year

B
ac

kl
og

 in
 M

ill
io

ns

Base Funding- $550,000 Funding Level 1- 1,050,000
Funding Level 2- 1,250,000 Funding Level 3- 1,500,000
Funding @ 2% of Construction Cost- 2,516,000

FCI = 10%

FCI = 5%

FCI = 10%FCI = 10%

FCI = 5%FCI = 5%

It’s All About Better Decision Making
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Effective Presentation is Key to Good 
Decision Making

Displays asset replacement profile and related annuity 
(reserve) values for selected asset groups 

Commercial in Confidence
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Five Phases of AM IT Improvement
PHASE 1: Describe Current System Architecture and Structural Limits Output/Outcomes

Description

Select new systems
Modify existing systems
Integrate systems

PHASE 4: Execute the Identified “Gap Elimination Strategies” Output/Outcomes
Selection process
Systems development work plan
Systems integration work plan

PHASE 3: Identify “Gap Elimination Strategies” Output/Outcomes
Identify available sources to acquire “gap functionalities” (vendors or 
custom programming)
Select a strategy to eliminate each of the functionality gaps

Development/deployment strategies

PHASE 5: Train Personnel/Teams and Institutionalize Output/Outcomes
Set up training structure
Develop content
Execute

Training program structure
Training program content
Training oversight

PHASE 2: Determine Functionality “Gaps” Output/Outcomes
“Model” AMIS structure
System functionality assessment
Functionality gaps identified
Functionality specifications

Itemize and define all functionalities that should be includ in a robust AMIS
Identify which of those functionalities exist within the current IT support 
configuration
Ascertain the adequacy of and satisfaction with the existing functionality

Compare to “Best of Breed”
Compare to “Best Appropriate Business Practice” and processes

Identify gaps in functionality
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Skills Transfer Techniques

• “AM University”
– Collaborative workshops
– Classroom training
– Side-by-side mentoring / “skills 

impact teams” 
– Brown bag training

• Peer-to-peer 
interviews

• Knowledge 
Management 
System
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AGENDA
Day 2

• Summary of Day 1; Outline of Day 2
• Case Study 1: Deploying An AAM Program
• Case Study 2: Developing And Funding A Lowest Life-cycle-

cost CIP
• Lunch
• Case Study 3: Meeting The IT Challenge – Toward An 

Enterprise Asset Management System (EAMS)
• Summary, Addressing Your Questions, Comments, Self-audit
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The International Infrastructure Management 
Manual

can be purchased online from:
www.ipwea.org.au

for approximately $220 US
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Thanks…!


